WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
H04Q 7/24, 7/38 



Al 



(11) International Publication Number: WO 97/47146 

(43) International Publication Date: 1 1 December 1997 (11.12.97) 



(21) International Application Number: PCT/US97/O9630 

(22) Internationa] Filing Date: _ 2 June 1997 (02.06.97) 



(30) Priority Data: 

08/656,713 



3 June 1996 (03.06.96) 



US 



(71) Applicant: ERICSSON INC. [US/US1; 7001 Development 
Drive, P.O. Box 13969, Research Triangle Park, NC 27709 
(US). 



(72) Inventor: 
(FI). 



JOENSUU, Erkki; Kiertotie 8, F1N-02580 Siuntio 



(74) Agents: MOORE, Stanley, R. et al.; Jenkens & Gilchrist, P.C., 
Suite 3200, 1445 Ross Avenue, Dallas, TX 75202 (US). 



(81) Designated States: AL. AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, HU, IL, IS, JP. KE, KG, KP, KR. KZ, LC, LK, LR. 
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG. SI, SK, TJ, TM, TR, TT, 
UA, UG, UZ, VN, YU, ARIPO patent (GH. KE. LS, MW, 
SD, SZ. UG), Eurasian patent (AM, AZ. BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, DE, DK. ES, 
FI, FR, GB, GR, IE, IT, LU, MC, NL. PT. SE), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, 
TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: CONVERTING A ROUTING ADDRESS WITHIN A TELECOMMUNICATIONS NETWORK 



(57) Abstract 

An International 
Mobile Subscriber Identity 
(IMSI) number transmitted 
by a mobile station is 
first analyzed by the 
serving mobile switching 
center (MSC) associated 
with an International 
Telecommunication 
Union (ITU)-based SS7 
network. If the received 
IMS I num ber i nstead 
belongs to an American 
National Standards Institute 
(ANSI)-based SS7 network, 
the serving MSC prepends 
a country code representing 
the mobile subscriber to 
the received IMSI number. 
The least significant digits 
of the resulting number 
are further truncated to 
conform to the E.214 
standard (the maximum 
length of fifteen digits). A 
Mobile Application Part 
(MAP)-cased signal, such 
as a location update signal, 
is transmitted utilizing the 



IMS 



Registration Raponte 



(ST 



310 



Location Update 
CdPn-CC+WSI 
CaPn«C164 of 

use 



440. 



Location Update Acknowledge 
CdPn-e.164 of MSC 
CgPn«£.t64 of HLR 



20 



r 



Location Update 

CdPn-MSI 
CgPn-E.164 of 

use 



430 ( 



Location update Acknowledge 

caPn-e.164 of use 

CgPh-EJSi of HLR 



generated E.214 number as the Signaling Connection Control Part (SCCP) called party number parameter and routed to an international 
gateway connecting the ITU-T-based SS7 network with the ANSI-based SS7 network. The international gateway deletes the country code 
prepended to the IMSI number from the received MAP signal and forwards the MAP signal to the destination node within the ANSI-based 
SS7 network. 
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CONVERTING A ROUTING ADDRESS WITHIN A 
TELECOMMUNICATIONS NETWORK 

BACKGROUND OF THE INVENTION 
5 Technical Field of the I nvention 

The present invention relates to a telecommunications 
network and, in particular, to the conversion of a routing 
address within a Signaling System No. 7 (SS7) signal. 

10 Description of Related Art 

Whenever a mobile station travels into a new Mobile 
Switching Center (MSC) coverage area or turns on its unit 
for the first time, the mobile station attempts to 
register with the serving MSC by transmitting an 

15 associated identification number known as the 

International Mobile Subscriber Identity (IMSI) number to 
the serving MSC. The serving MSC then communicates with 
the particular home location register (HLR) which stores 
subscriber information associated with the mobile station 

20 to inform the HLR of the mobile station's new location and 

to retrieve the requisite subscriber information from the 
HLR. Accordingly, the serving MSC, the HLR, and the 
connecting telecommunications network must have a 
mechanism for communicating signals between the serving 

25 MSC and the HLR. For example, North America and Europe 

each has its own particular addressing mechanism for 
communicating a signal between a particular MSC and an HLR 
within its own Signaling System No. 7 (SS7) network. 
However, there exist certain differences between these two 

30 addressing mechanisms which prevent an MSC located within 



BNSDOCID: <WO 97471 46A1J_> 



WO 97/47146 



PCT/US97/09630 



-2- 

one SS7 network to communicate with an HLR located within 
the other SS7 network. 

North America currently follows the E.212 based 
addressing mechanism whereas Europe follows the E.214 
5 based addressing mechanism. E.212 and E.214 are address 

formats and syntax enunciated by the International 
Telecommunication Union (ITU) for routing signals and data 
within a particular SS7 telecommunications network. One 
example of a system based on the E.212 addressing 

10 mechani sm in the United States is the Personal 

Communications System (PCS) 1900 telecommunications 
network. On the other hand, an example of a system based 
on the E.214 addressing mechanism in Europe is the Global 
System for Mobile (GSM) telecommunications network. The 

15 PCS network uses the received IMSI number (E.212) from the 

mobile station to route a signal to an HLR within the 
North American Signaling System No. 7 (SS7) 
telecommunications network. In contrast, the GSM system 
modifies the received IMSI number to another number called 

20 Mobile Global Title (MGT, E.214) and uses the MGT number 

to route a signal to an HLR within the European SS7 
telecommunications network. 

Because one SS7 network does not contain translation 
data for handling the address number specified by the 

25 other SS7 network, the North America SS7 

telecommunications network cannot currently route signals 
using the MGT number and the European SS7 
telecommunications network similarly cannot route signals 
using the IMSI number. Consequently, when a mobile 

30 station associated with a United States service provider 

roams into an European country, there exists an 
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incompatibility from a network signaling stand point. The 
serving MSC associated with the European SS7 
telecommunications network cannot communicate a Mobile 
Application Part (MAP) based signal with the HLR located 
5 within the United States. Without performing the location 

update procedure, the HLR does not know where the mobile 
station is currently located and the serving MSC is not 
provided with the requisite subscriber information (e.g., 
billing information) for providing the requested mobile 

10 service to the roaming mobile station. 

A number of proposals have been introduced to solve 
the above addressing incompatibility existing between the 
PCS and the GSM systems. One such proposal suggests 
changing the European SS7 telecommunications network to 

15 also route signals using the IMSI (E.212) number. Even 

though this proposal would establish global compatibility, 
all associated signal transfer points (STPs) and signal 
handling nodes within the European SS7 telecommunications 
network have to be modified at great costs and effort. 

20 Even if all the European countries could agree to make 

such modifications, this would be an enormous undertaking. 

Accordingly, there is a need for a mechanism to 
enable the routing of MAP based signals from the European 
SS7 telecommunications network to the North American SS7 

25 telecommunications network without mandating major changes 

or impacts on the existing networks. 

SUMMARY OF THE INVENTION 

The present invention discloses a method and 
30 apparatus for communicating a Mobile Application Part 

(MAP) based signal from a mobile switching center (MSC) 
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associated with an International Telecommunication Union - 
Telecommunication (ITU-T) based Signaling System No. 7 
(SS7) network to a home location register (HLR) associated 
with an American National Standards Institute (ANSI) 

, 5 based SS7 network. The serving MSC receives an 

International Mobile Subscriber Identity (IMSI) number 
from a mobile station currently roaming within the MSC 
coverage area. Instead of converting the received IMSI 
number formatted in accordance with the E. 212 standard to 

10 a Mobile Global Title (MGT) number, the serving MSC 

prepends a country code associated with the ANSI based SS7 
network to the received IMSI number. In order to format 
the resulting number to the length of fifteen (15) digits 
as mandated by the E.214 standard, the least significant 

15 digits of the resulting number are truncated. Utilizing 

the resulting E.214 number as the Signaling Connection 
Control Part (SCCP) Called Party Number (CdPn) parameter, 
the ITU-T based telecommunications network routes the 
signal to an international gateway connecting the ITU-T 

20 based telecommunications network with the ANSI based 

telecommunications . network. After receiving the 

transmitted signal from the serving MSC, the international 
gateway removes the prepended country code from the called 
party number parameter and transmits the signal over the 

25 ITU-T based telecommunications network. Utilizing the 

truncated IMSI number, the ANSI based telecommunications 
network routes the MAP based signal to the HLR. 

BRIEF DESCRIPTION OF THE DRAWINGS 
30 A more complete understanding of the method and 

apparatus of the present invention may be had by reference 
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to the following detailed description when taken in 
conjunction with the accompanying drawings wherein: 

FIGURE 1 is a block diagram illustrating a mobile 
switching center (MSC) communicating with a home location 
5 register (HLR) for registering a mobile station; 

FIGURE 2 is a block diagram illustrating the 
different layers within the Signaling System No. 7 (SS7) 
telecommunications system; 

FIGURE 3 is a diagram illustrating the different 
10 addressing mechanisms utilized by the International 

Telecommunication Union - Telecommunication (ITU-T) based 
SS7 network and the American National Standards Institute 
(ANSI) based SS7 network; 

FIGURE 4 is a diagram illustrating the conversion of 
15 an International Mobile Subscriber Identity (IMSI) number 

to a Mobile Global Title (MGT) number by an ITU-T based 
MSC ; 

FIGURE 5 is a diagram illustrating a problem existing 
when converting an ANSI associated IMSI to a MGT number 
20 by an ITU-T based MSC; 

FIGURE 6 is a diagram illustrating the communication 
of a Mobile Application Part (MAP) based signal from an 
ITU-T based MSC to an ANSI based HLR; 

FIGURE 7 is a block diagram illustrating a- conversion 
25 module interfacing with Signaling Connection Control Part 

(SCCP) modules for converting the called party address 
within a signal communicated between an ITU-T based SS7 
network and an ANSI based SS7 network; 

FIGURE 8 is a diagram illustrating the prepending of 
30 a country code to the received IMSI and truncating the 
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least significant digits of the resulting number to 
conform to the E.214 standard; and 

FIGURE 9 is a signal sequence diagram illustrating 
the communication of a signal between a mobile station and 
5 a home location register (HLR) . 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a block diagram of a general mobile 
network illustrating a mobile switching center (MSC) 10 

10 communicating with a home location register (HLR) 20 for 

registering a mobile station 30. Whenever the mobile 
station 3 0 turns on its unit for the first time or roams 
into a new MSC coverage area, the mobile station 30 
transmits the stored mobile station identification number 

15 to the serving MSC 10 via a base station controller (BSC) 
50. The mobile station identification number is 

transmitted over a radio channel 60 to a base station 
connected to the BSC 50 and, in turn, to the serving MSC 
10 . In order to provide mobile service to the newly 

20 registering mobile station 30, the serving MSC 10 
transmits a Mobile Application Part (MAP) based signal, 
such as a location update signal, to the HLR 20 via a 
signaling link 70. Such a signal informs the HLR 20 of 
the network address associated with the MSC 10 currently 

25 serving the mobile station 3 0 and also requests requisite 

subscriber information for providing mobile service to the 
roaming mobile station 30. The HLR 20 updates its 
database to store the network address representing the 
serving MSC 10 and also copies the requesting subscriber 

30 information to a visitor location register associated with 

the MSC 10 (VLR, not shown in FIG. 1 but usually co- 
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located with the MSC 10) . The network address 

representing the serving MSC 10 stored in the HLR 20 is 
later utilized by the mobile network to reroute an 
incoming call intended for the mobile station 30 to the 
5 serving MSC 10. Accordingly, whenever a 

telecommunications subscriber dials a directory number 
associated with the mobile station 30, known as the Mobile 
Station Integrated Service Digital Network (MSISDN) 
number, the HLR 2 0 is queried by the mobile network to 

10 determine the current location of the mobile station 30. 

Utilizing the stored network address representing the 
serving MSC 10, the HLR 20 requests a roaming number from 
the serving MSC 10 in response to the receipt of the query 
signal. The roaming number provided by the serving MSC 

15 10 is then used by the telecommunications network to route 

the incoming signal towards the serving MSC 10. The 
serving MSC 10 then pages the mobile station 30 and 
accordingly establishes a speech connection with the 
mobile station 30. 

20 With the introduction of the Global System for Mobile 

(GSM) communication and the Personal Communications System 
(PCS) , a number of advanced subscriber features and 
applications are provided to mobile subscribers. One such 
feature is a SIM card 40 attachable to a mobile station 

25 30. Using the SIM ;card 40, a mobile subscriber is able 

to store certain mobile subscriber information in a 
detachable memory unit and freely associate it with any 
available mobile station. Such information includes a 
mobile subscriber's MSISDN number and the IMSI number. 

30 By inserting the mobile subscriber's SIM card 40 into the 

mobile station 30, the stored subscriber information in 
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the inserted SIM card 40 is available to the mobile 
subscriber's new terminal 30. As a result, the mobile 
subscriber is able to freely utilize any available mobile 
station while maintaining the same MSISDN number and 
5 subscriber feature data. 

One example of such an SIM card application is 
international roaming. Since the PCS and the GSM utilize 
different frequencies for communicating with associated 
mobile stations, a PCS based mobile station utilizing the 

10 1900 MHZ cannot be used within a GSM based European mobile 

network utilizing the 900 or 1800 MHZ. However, by 
inserting an SIM card associated with an United States 
service provider into a GSM based European mobile station, 
the mobile subscriber from the United States can still 

15 request mobile service from an European service provider. 

Whenever a PCS mobile subscriber attaches his or her 
SIM card into a GSM based mobile station, the serving MSC 
10 within the European mobile network has to perform the 
above described location update with the HLR 20 located 

20 within the United States. However, because of the 

differences in the Signaling Control Connection Part 
(SCCP) addressing mechanism existing between the two 
networks, the serving MSC 10 associated with the ITU-T 
based (European) telecommunications network is currently 

25 not able to communicate a MAP based signal with the HLR 

20 associated with the ANSI based (North America) 
telecommunicat ions network . 

FIGURE 2 is a block diagram illustrating the 
different layers within a typical Signaling System No. 7 

30 (SS7) telecommunications system. In accordance with the 

layer architecture of the Open System Interface (OSI) , an 

BNS0OCI0: <WO 97471 46A1J_> 
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SS7 telecommunications system is also layered into 
multiple system layers. Basically, SS7 has two parts, a 
user part and a message transfer part. The message 
transfer part (MTP) 80 is the lowest layer of the SS7 
5 network system and is used to transport data physically 

from one point to another point in the network. The user 
part comes in several varieties. Examples of such user 
parts include a Telephone Under Part (TUP) 130 for basic 
telephone service, and an Integrated Service Digital 

10 Network (ISDN) User Part (ISUP) 120 for combined voice, 
data and voice services. These user parts also utilize 
the MTP 80 to provide a connect ion- less but sequenced 
transport service. Applications 110 residing at the very 
highest layer of an SS7 network utilize the Transaction 

15 Capabilities Application Part (TCAP) layer 100, and the 
Signaling Connection Control Part (SCCP) layer 90 to 
transport application layer data from one application to 
another application via the MTP 80. Applications can 
further utilize their own proprietary message signals, 

20 such as a Mobile Application Part (MAP) based signal, to 
interface directly with the SCCP layer 90 to communicate 
application layer data from one application to another 
application. An illustration of such communication 
includes the communication of a MAP based location update 

25 signal from an MSC to an HLR. 

The purpose of the SCCP 90 is to provide the means 
for end-to-end routing. Accordingly, the SCCP 90 
processes the specified address within a particular signal 
to properly deliver the data to the specified destination. 

30 This addressing information is used at each signaling 
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point, such as a Signaling Transfer Point (STP) , by the 
MTP 80 to determine which communication link to use. 

FIGURE 3 is a diagram illustrating the different 
addressing mechanisms utilized by the International 
5 Telecommunications Union - Telecommunication (ITU-T) based 

SS7 network 140 and the American National Standards 
Institute (ANSI) based SS7 network 150. North America, 
which is ANSI based, currently follows the E.212 and E.164 
based SCCP addressing mechanism. Europe, which is ITU-T 

10 based, instead follows the E.214 and E.164 SCCP addressing 

mechanism. E.212 and E.214 are address formats and syntax 
enunciated by the International Telecommunication Union 
(ITU) for routing signals and data within a particular SS7 
telecommunication network. Each participating Signaling 

15 Transfer Point (STP) within a particular SS7 network 

contains translation data recognizing the received called 
party address in order to properly deliver the received 
signal to the final destination. However, because the 
ITU-T based SS7 network does not contain translation data 

20 for handling the E.212 formatted address, it is currently 

not possible for an MSC within the ITU-T based SS7 network 
140 to communicate a MAP based signal to an HLR within the 
ANSI based SS7 network 150. 

Whenever a mobile station turns on its unit for the 

25 first time or roams into a- new MSC coverage area, the 

associated IMSI number in accordance with the E.212 
standard is transmitted to the serving MSC. Within North 
America, the serving MSC receives the E.212 number (IMSI) 
and uses it directly to communicate with the HLR. On the 

30 other hand, within Europe, the serving MSC -modifies the 

received E.212 number (IMSI) and generates another number 
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in accordance with the E.214 number. Newly generated 
E.214 number, known as a Mobile Global Title (MGT) number, 
is then used by the MSC to communicate with the HLR within 
the ITU-T based SSI network. 

Now referring to FIG. 4, a diagram illustrating the 
conversion of an E.212 based IMSI number 160 to an E.214 
based Mobile Global Title (MGT) number by the serving MSC 
associated with the ITU-T based SSI network is shown. 
Whenever a mobile stations registers with a new MSC by 
transmitting its IMSI number 160, the serving MSC modifies 
the received IMSI number into an E.214 number known as the 
MGT number 170. The received IMSI number 160 is basically 
comprised of three parts: mobile country code (MCC, 3 
digits) 180, mobile network code (MNC, 2 digits) 190 and 
a mobile subscriber identification number (MSIN, maximum 
10 digits) 200. The ITU-T based MSC converts the received 
IMSI number 160 into an E.214 based MGT number by 
converting the MCC 180 to a corresponding country code 
(CO 210 and the MNC 190 to a corresponding network code 
(NO 220. The MSIN 200 remains the same for the E.214 
based MGT number. This translation from the E.212 number 
to the E.214 based MGT number is possible within the ITU-T 
based SS7 telecommunications network because there is a 
unique one-to-one mapping between the two numbers. This 
is because there is only one service provider associated 
with a particular network code (NC) within the European 
telecommunications network. However, no such one-to-one 
mapping exists for the North American telecommunications 
network and, thus, no analogous conversion from an IMSI 
number to a compatible MGT number is possible. 
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Reference is now made to FIG. 5 where a diagram 
illustrating a conversion problem existing while modifying 
an ANSI based IMSI number to a MGT number by the ITU-T 
based serving MSC is shown. Since the country code 210 
5 and the MSIN 230 are unique to each mobile station and its 

associated country, there is no problem in converting the 
MCC 180 and the MSIN 200 to the corresponding CC 210 and 
MSIN 230 for the E.214 based MGT number. However, since 
the MNC 190 is analogous to a Numbering Plan Area (more 

10 commonly known as an Area Code) within North America, 

currently there exists no one-to-one mapping between a 
particular MNC 190 and a NC 230 for an ANSI based IMSI. 
This is because, within North America, and especially 
within the United States, there are usually more than one 

15 network provider within a particular NPA. Since each 

network provider is assigned an unique network code, just 
by analyzing the MNC number 190, the serving ITU-T based 
MSC is "not able to convert the MNC number 2 90 to the 
corresponding NC associated with the roaming mobile 

20 subscriber. Because of such a conversion problem, a 

mobile subscriber from the United States cannot insert his 
or her SIM card into a GSM based mobile station and 
request international roaming from an European mobile 
service provider, 

25 FIGURE 6 is a diagram illustrating the communication 

of a MAP based- signal from an ITU-T based MSC 10 to an 
ANSI based HLR 20 in accordance with the teachings of the 
present invention. Whenever a mobile subscriber from the 
ANSI based country, such as the United States, inserts his 

30 or her SIM card 40 into an ITU-T based mobile station 30, 

the mobile station 3 0 retrieves the stored IMSI number 
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from the attached SIM card 40 and transmits it to the 
serving MSC 10 via a radio link 60. The serving MSC 10 
then attempts to perform a location update procedure with 
the mobile's HLR 20 for informing the HLR 20 of the 
5 current mobile station location and also for retrieving 

the requisite subscriber information from the HLR 20. By 
analyzing the first three digits of the received IMSI 
number, the serving MSC 10 determines that the mobile 
subscriber is associated with an ANSI based country. As 

10 a result, instead of converting the received E.212 based 

IMSI number to an E.214 based MGT number as described 
above, an application module 340 within the serving MSC 
10 prepends the corresponding country code (CO with the 
received IMSI number creating a new E.214 based number. 

15 The prepended CC number is in accordance with the World 

Plan Committee 1988 proposal as specified by the E.164 
recommendation. For example, the United States is 
assigned the CC value of one (1) (See attachment A) . The 
generated E.214 number is then utilized by the ITU-T based 

20 SS7 network 140 to route the MAP based location update 
signal to the international gateway 310 connecting the 
ITU-T based SS7 network 14 0 with the ANSI based SS7 
network 150. Therefore, the generated E.214 number is 
utilized as the SCCP called party number (CdPn) parameter 

25 to deliver an application layer signal to the final 
destination. Each participating STPs associated with the 
ITU-T based SS7 network 140 receives the MAP signal, 
analyzes the prepended CC, and forwards to an 
International Gateway 310 connected to the ANSI based SS7 

30 network 150. Since every European county does not have 

an international gateway connection to North America, each 
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participat ing country routes the MAP based signal to a 
neighboring country until a country with an international 
gateway connection to North America is found. 

When the MAP based signal is received by the 
5 international gateway 310, an application module 320 

within the international gateway 310 removes the CC from 
the IMSI number, specifies the translation type (TT) as 
nine (9) to indicate that the routing should be performed 
using the specified E.212 number. 

10 : In addition to the removal of the CC from the 

received SCCP called party number parameter, additional 
modifications to the formats and syntax of the received 
SCCP parameters have to be performed. Since the ANSI 
based SCCP parameters have different data structures and 

15 parameter labels than the ITU-T based SCCP parameters, the 

international gateway 310 must reformat and convert the 
received ITU-T based SCCP parameters into recognizable 
ANSI based SCCP parameters. A full description of such 
reformatting and conversion procedures is disclosed in 

20 U.S. Application for Patent, Serial No. 08/630355, filed 

April 10, 1996, entitled M A Network Protocol Conversion 
Module Within A Telecommunications System" hereby 
incorporated by reference herein (hereinafter referred to 
as the Lindquist application) . 

25 Accordingly, reference is now made to FIG. 7 

illustrating a conversion module interfacing with SCCP 
modules for converting the called party address within the 
MAP signal communicated between an ITU-T based SS7 network 
and an ANSI based SS7 network. The ITU-T based MTP 340 

30 physically transports the application layer signal from 
the ITU-T based SS7 network and interfaces with the ITU-T 
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based SCCP module 350. The ITU-T based SCCP module 350 
retrieves the signal from the ITU-T based MTP layer 34 0 
and forwards it to the conversion application 380 within 
the international gateway 310. The conversion application 
380, in response to the dynamic values stored in its 
conversion table or register and as fully disclosed in the 
Lindquist application, changes the received ITU-T based 
SCCP parameters to the corresponding ANSI based SCCP 
parameters. The signal with the converted ANSI based SCCP 
parameters and still containing the same application layer 
data is then transmitted to the ANSI based SS7 network to 
be delivered to the destination application node (i.e., 
HLR) . Accordingly, the converted signal is interfaced 
with the ANSI based SS7 network SCCP module 360. The ANSI 
based SCCP module 360, in turn, interfaces the signal with 
the ANSI based MTP layer 370- for physical transportation 
to the destination node. 

During the overall conversion and interface process, 
only the SCCP layer data within the signal header are 
manipulated by the conversion module, and all other layer 
data, including application layer data, are transported 
transparently through the international gateway 310. 

Reference is now made to FIG. 8 where a diagram 
illustrating the prepending of a country code to the 
25 received IMSI number to generate an E.214 number and the 

truncation of the least significant digits of the 
generated E.214 number to conform to the E.214 standard 
is shown. The adding of a country code 210 with the 
maximum length of three (3) .to the existing IMSI with the 
length of fifteen (15) digits results in an E.214 number 
with the total length of eighteen (18) which violates the 
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maximum fifteen digit (15) requirement mandated by the 
E.214 standard is generated. In accordance with the 
teachings of the present invention, the least significant 
digits of the newly generated E.214 number are truncated 
5 so that the length of the resulting E.214 number conforms 

to the E.214 standard. Accordingly, depending on the 
length of the CC prepended to the received IMSI number, 
up to three least significant digits of the resulting 
E.214 number can be truncated as shown in 2 00B. The 

10 remaining portions of the IMSI number 200A are later 

utilized by the ANSI based SS7 network to determine the 
HLR currently storing the requisite subscriber 
information. The MCC 180 and the MNC 190 are concatenated 
without modification to the CC 210. 

15 Even without the complete IMSI number, it is still 

possible to route a MAP based signal to an HLR within the 
ANSI based SS7 network. Because a series of IMSI numbers 
are assigned to a particular HLR, by analyzing the first 
12 digits of a particular IMSI number, the ANSI based SS7 

20 network is able to determine the corresponding country, 

the network provider, and a particular HLR within that 
network provider. Once the MAP signal is delivered to a 
particular HLR, the HLR determines the particular mobile 
subscriber by analyzing the full IMSI number stored as 

25 part of the application data. Since application data 

transmitted by the serving MSC are not altered by the 
international gateway during the conversion, the HLR has 
access to the full IMSI number for determining the correct 
identity of the roaming mobile subscriber. 

30 FIGURE 9 is a signal sequence diagram illustrating 

the communication of a MAP based signal between an MSC 10 
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and an HLR 20. As described above, whenever a mobile 
station 3 0 roams into a new MSC coverage area, the mobile 
station 30 attempts to register with the new MSC 10 by 
transmitting its IMSI number formatted in accordance with 
5 the S.212 standard to the serving MSC 10 via a signal link 

400. Upon recognizing that the receiving IMSI belongs to 
an ANSI based country, the serving MSC 10 prepends a 
corresponding CC as specified by the E.164 recommendation 
with the received IMSI number. The least significant 

10 digits of the resulting number are further truncated to 

conform to the E.214 standard. The generated E.214 number 
is then utilized by the serving MSC 10 to transmit a MAP 
based signal, such as a location update signal, to the HLR 
20. The generated E.214 number is utilized as the called 

15 party number within the SCCP parameter for the transmitted 

signal as illustrated by a signal link 410. In order to 
facilitate the proper delivery of a return signal, an 
E.164 number representing the serving MSC 10 is further 
included as the Calling Party Number. The transmitted MAP 

20 signal is then routed to the international gateway 310 

connecting the ITU-T based SS7 network with the ANSI based 
SS7 network. In accordance with the teachings of the 
present invention, the international gateway 310 deletes 
the CC from the received E.214 number, reformats the 

25 received ITU-T based SCCP parameters to conform to the 

ANSI standard, and transmits the converted signal over the 
ANSI based SS7 network via a signal link 420. The calling 
party number specified in the E.164 standard is unmodified 
by the international gateway 310. The MAP signal is then 

30 properly routed over the ANSI based SS7 network to the HLR 

20.- After performing the location update procedure, the 
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HLR 20 transmits a return signal back to the serving MSC 
10 by utilizing the received calling party number as the 
called party number. Since an address based on E.164 
standard is routeable on both ANSI and ITU-T based 
5 networks, the signal is routed to the serving MSC 10 

without further modification (signal links 430 and 440) . 
The E.164 number representing the HLR 20 is further 
included as the calling party number for the return signal 
to facilitate direct communication of subsequent signals 

10 : from the serving MSC 10 to the HLR 20. After receiving 
the return signal, such as a location update acknowledge 
signal, the serving MSC 20 informs the mobile station 30 
of the successful registration (signal link 450) , and 
mobile service is accordingly provided. 

15 Although a preferred embodiment of the method and 

apparatus of the present invention has been illustrated 
in the accompanying Drawings and described in the 
foregoing Detailed Description, it will be understood that 
the invention is not limited to the embodiment disclosed, 

20 but is capable of numerous rearrangements, modifications 
and substitutions without departing from the spirit of the 
invention as set forth and defined by the following 
claims . 
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WHAT IS CLAIMED IS: 

1- A method for transmitting a signal from a first 
Signaling System No. 7 (SS7) network to a second SS7 
network wherein said first SS7 network and said second SS7 
network use an incompatible addressing mechanism, said 
method comprising the steps of: 

receiving at said first SS7 network a mobile 
subscriber identification number from a mobile station 
associated with a home location register (HLR) for storing 
subscriber information related to said mobile station and 
wherein said HLR is located within said second SS7 
network; 

prepending a particular country code associated 
with said second SS7 network with said mobile subscriber 
identification number received at said first SS7 network / 
and 

transmitting a SS7 signal from said first SS7 
network to said HLR within said second SS7 network using 
said prepended country code with said received mobile 
subscriber identification number as a routing address. 

2. The method of claim 1 further comprising the 
steps of : 

receiving said transmitted SS7 signal at an 
international gateway connecting said first SS7 network 
25 with said second SS7 network; 

stripping away from said received SS7 signal 
said country code prepended to said mobile subscriber 
identification number; and 

transmitting said SS7 signal with said mobile 
subscriber identification number as said routing address 
over said second SS7 network. 
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3. The method of claim 1 wherein said mobile 
subscriber identification number comprises an 
International Mobile Subscriber Identity (IMSI) number. 

5 4. The method of claim 1 wherein said SS7 signal 

comprises a Mobile Application Part (MAP) signal. 

5. The method of claim 1 wherein said prepended 
country code comprises a Country Code specified in 

10 accordance with the E.164 recommendation. 

6. The method of claim 1 wherein said step of 
transmitting said SS7 signal from said first SS7 network 
to said second SS7 network further comprises the step of 

15 transmitting said SS7 signal with said country code 

prepended to said mobile subscriber identification number 
as a Signaling Connection Control Part (SCCP) called party 
number parameter. 

20 7. The method of claim 6 wherein said step of 

prepending further comprises the step of truncating the 
least significant digits of said country code prepended 
to said mobile subscriber identification number to conform 
the length thereof to fifteen (15) digits in accordance 

25 with the E.214 standard. 

8. The method of claim 1 wherein said first SS7 
network comprises an International Telecommunication Union 
- Telecommunication (ITU-T) based SS7 network. 

30 
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9 . The method of claim l wherein said second SS7 
network comprises an American National Standards Institute 
{ANSI ) based SS7 network. 

10. A system for communicating a signal from a first 
5 Signaling System No. 7 ( SS7 ) network to a second SS7 

network, said system comprising: 

a mobile station having a mobile subscriber 
identification number, said mobile station originally 
associated with said second SS7 network and currently 

10 roaming within said first SS7 network; 

a telecommunications node within said first SS7 
network for providing mobile service to said mobile 
station, said telecommunications node receiving said 
mobile subscriber identification number from said mobile 

15 station; 

a first application module associated with said 
telecommunications node for prepending a routing number 
associated with said second SS7 network with said received 
mobile subscriber identification number; and 

20 wherein said telecommunications node transmits a SS7 

signal using said prepended routing number with said 
mobile subscriber identification number as a called party 
number. 

11. The system of claim 10 further comprising: 

25 a gateway connecting, said first SS7 network to said 

second SS7 network, said international gateway receiving 
said transmitted SS7 signal from said first SS7 network; 
and 

wherein said international gateway further comprises 
30 a second application module for removing said routing 
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number from said received called party number and 
transmitting said SS7 signal over said second SSI network. 

12. The system of claim 10 wherein said 
5 telecommunications node comprises a Mobile Switching 

Center (MSC) serving said mobile station. 

13. The system of claim 10 wherein said mobile 
subscriber identification number comprises an 

10 International Mobile Subscriber Identity (IMSI) number. 

14 . The system of claim 10 wherein said first SS7 
network routes said SS7 signal using a Mobile Global Title 
(MGT) based on the E.214 standard. 

15 

15. The system of claim 10 wherein said second SS7 
network routes said SS7 signal using an International 
Mobile Subscriber Identity (IMSI) number, based on the 
E.212 standard. 

20 

16. The system of claim 10 wherein said routing 
number associated with said second SS7 network comprises 
a country code. 

25 17. The system of claim 16 wherein said country code 

comprises a country code specified in accordance with the 
E . 164 recommendation . 

18. The system of claim 10 wherein said SS7 signal 
30 comprises a Mobile Application Part (MAP) signal. 
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19. The system of claim 10 wherein said first SS7 
network comprises- an International Telecommunication Union 
- Telecommunication (ITU-T) based SSI network. 



5 20. The system of claim 10 wherein said second SS7 

network comprises an American National Standards Institute 
(ANSI) based SS7 network. 

21. The system of claim 10 wherein said first 
10 application module truncates the least significant digits 

of said routing number prepended to said mobile subscriber 
r identification number to the length of fifteen (15) digits 

to conform to the E.214 standard. 

22 . A method for communicating a signal from a first 
15 telecommunications node within a first Signaling System 

No. 7 (SS7) network to a second telecommunications node 
within a second SS7 network, said method comprising the 
steps of: 

receiving an identification number associated with 
20 a particular mobile station at said first 

telecommunications node; 

determining a routing number representing said second 
SS7 network; and 

transmitting a SS7 signal with said routing number 
25 and said identification number over said first SS7 network 

to said second SS7 network. 

23. The method of claim 22 further comprising the 
steps of : 

receiving said transmitted SS7 signal at a gateway 
30 connecting said first SS7 network with said second SS7 

network ; 
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removing said routing number from said received SS7 
signal; and 

transmitting said SS7 signal with said identification 
number to said second telecommunications node over said 
5 second SS7 network. 

24 . The method of claim 22 wherein said 

identification number comprises an International Mobile 
Subscriber Identity (IMSI) number. 

10 - 

25. The method of claim 22 wherein said first 

telecommunications node comprises a Mobile Switching 
Center (MSC) serving said mobile station. 

15 26 . The method of claim 22 wherein said routing 

number comprises a country code specified in accordance 
with the E.164 recommendation. 

27. The method of claim 22 wherein said step of 
20 transmitting said SS7 signal with said routing number and 

~ said identification number comprises the steps of: 

prepending said routing number with said 
identification number; and 

transmitting said SS7 signal with said routing number 
25 prepended to said identification number as a called party 
number . 

28. The method of claim 27 wherein said step of 
prepending further comprises the step of truncating the 

30 least significant digits of said routing number prepended 
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to said identification number to the length of fifteen 
(15) to conform to the E.214 standard. 

5 29. The method of claim 22 wherein* said second 

telecommunications node comprises a home location register 
{ HLR) for storing subscriber information related to a 
mobile subscriber associated with said mobile station. 

10 30. The method of claim 22 wherein said step of 

determining said routing number representing said second 
SS7 network further comprises the step of recognizing that 
said mobile station is not associated with said first SS7 
network. 

15 

31. The method of claim 22 wherein said first SS7 
network comprises an International Telecommunication Union 
- Telecommunication (ITU-T) based SS7 network. 

20 32. The method of claim 22 wherein said second SS7 

network comprises an American National Standards Institute 
(ANSI) based SS7 network. 
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